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Presentation Outline General Bullding Data Project Team

_ « Building Name: Welll Cornell Medical Research * Architect: Ennead Architects
Introduction Building » Structural Engineer: Severud Associates
« Location: 413 East 69t Street, New York, NY 10021 < Mechanical Engineer: Jaros Baum & Bolles
Existing Structure « Occupant: Welll Cornell Medical College « Laboratory Consultant: Jacobs Consultancy GPR
« Occupancy Type: Laboratory/Research facility « Construction Manager: Tishman Construction
Thesis Goals « Size: 455,000 square feet
* Number of Stories: Below Grade — 3
Structural Depth  Above Grade — 18 + penthouse
« Dates of Construction: 2010 — 2014
Enclosure Breadth - Overall Cost: $650 Million

* Delivery Method: Design-Bid-Build
Conclusion



Presentation Outline Existing Foundation

* Introduction

« Spread footings on undisturbed bedrock

* Existing Structure - Slab on grade 6” resting on 3" mud slab on 24" of
| crushed stone b7l
- Thesis Goals + Water table uplift an issue @' =

* (4) 50 ton rock anchors

Structural Depth

Enclosure Breadth

Conclusion Basement Floor Plan
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Typical Floor Plan



Presentation Outline Thesis Goals

e Structura_ll Depth Enclosur_e Bre_adths |
* Redesign floor system « Redesign Brick Cavity Wall system
i ST - EI_irr_lin_ate camber | . Conduc_t heat transfer and moisture analysi_s for
* Minimize floor-to-floor heights comparison of enclosure systems (Mechanical)
_ « Satisfy deflection requirements « Compare architectural features of each system
* Thesis Goals « Column Investigations (Architecture)
 Change size of 14 x 72 columns
» Structural Depth « Remove Row B columns MAE Course Related Study
Information, methods, and tools from AE 542 (Building
* Enclosure Breadth Enclosure Science and Design) used for enclosure
breadths

Conclusion
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Structural Depth

Floors Used for Redesign

« 3 — 16 structurally identical = Typical Floor

o th
17th Floor Dead Load (psf)| Live Load (psf)
* 18" Floor

| 18thFloor | 107 | 400 |
Other Parameters
* f.=4000 psi

Banded Beam System

« Uniform one-way slab with thickened portion
called "band-beam”
« Span Conditions:
* Typical Span of Typical Floor
* End Span of Typical Floor
* Higher Load Areas of Typical Floor
« 17" Floor
« 18™ Floor
* Reinforcement: Grade 250 Seven-wire Strands




Banded Beam System
One-Way Prestressed Slab

 L/45 used for initial thickness | <psf> (m) (in) (noc)

Band'BeamS Typlcal 115 576
S”SE;;““LZ‘;;“ * Width: 6ft g
(psf) (in) (in) - ” 150 14 5.76 574
(osf) Bundles of (12) 3/8" strands

| TypicalSpan | 27 | 60 | 8 | 18-19%" | 17

18th Floor 1152 | 6 | 1214 1360

Typical Floor (EndSpan)| 27 | 60 | 8 | 18-.196" | 15
| HigherloadAreas | 47 | 150 | 8 | 18-.196" | 15




Process

* RAM Concept

107 slab thickness

 Bundles of (12) 1/2” strands

 Minimum clear cover top and bottom: 1.5"
« Latitude and Longitude prestressing

Two-Way PT Flat Plate Slab

Typical Floor Plan

17t Floor Plan
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Typical Floor: M

max

= 500 kip-ft

Two-Way PT Flat Plate Slab

Maximum Moments
17t Floor: M., = 850 kip-ft

max

18t Floor: M

P ——

B, )

max

= 1000 kip-ft



Two-Way PT Flat Plate Slab

Deflections

Typical Floor: A, = .225 In .
=.241n

th : e :
17t Floor: A 18t Floor: A, = .24 in

max




14 x 72 Column
* Not just a column, not quite a wall
* Works well with floor plan layout

Partial Floor plan of cantilever

Column Investigations

Removal of Column Row B

New Column design:
* Original Column A3
« 44 x 20, (16) # 9 bars
 Pu = 1555 Kips
« New Column A3

- |_I 1n' = ||||| e 48 x 24, (16) #11 bars

i 'i, - Pu = 2518 kips, ®Pn = 3464 kips

mr |l o * Original Column C3
1 « 36 x 24, (16) #7 bars
 Pu = 1520 kips
 New Column C3
« 42 x 28, (16) #11 bars
 Pu=2493 Kkips, ®Pn = 3517 kips




Banded Beam

_ Superimposed |Live Load | Beam Height
Location ,
Dead Load (psf) | (psf) (in)

Tpial | 7 | 60
o

2] 14
47 16
18 - -
ighFoor | 107 | 40 | 2 | a5 [un

Effects on Floor Systems

Two-Way PT Flat Plate Slab

Typical Floor
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Structural Depth Summary

Floor System Redesign Column Investigations
. Both systems meet design criteria * 14x72:Dontchange
- Two-way PT Flat Plate better alternative * Remove Row B: Not feasible

 No camber necessary
* Floor-to-floor heights reduced
« Less concrete used



Presentation Outline Enclosure Breadth

Glass Sunshade Curtain Wall

* Introduction
* EXiIsting Structure |

 Thesis Goals

 Structural Depth

* Enclosure Breadth

View: Front of the /il ; = e

building looking up y / | Images courtesy of Ennead Architects

« Conclusion




Brick Cavity Wall Moisture Analysis
Winter

e 4” bri Outsid 80.00
4 b_rICk (Roman) 4'8rick | oed 1563 Ulsé -
e 3”7 air space .
3" Rigid Insulation 11.860.084
B e : = o84
« 3" rigid insulation (expanded) 333 3,4 12.60

4,5 12.42
, :

5,6
Inside

e AIr barrier

. Vflpor barrier B 7 1 E—
« 8" concrete wall

sSummer

In 1

50.00

20.16




o WaII Moisture Analysis

Winter
1 .25” E“:S TooIbox)

80.00

o
> ai T — 48.83
- ——
=l Ejpries 43.37
e 2.57rigid insulation (extruded) 3,4 12.28
- - 12.15
» Air barrier
V harr 27.17
« Vapor barrier Wl
S Sy nise | 2500
| Summer
i RH (%)
|| - >/.00
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Enclosure Breadth Summary

WALL SECTION AND
VAPOUR PRESSURE GRADIENTS (i 11|

i WALL SECTION AND ‘
G VAPOUR PRF,SS%RF, GRADIENTS

in.Hg) (in.Hg)

(in.Hg)
1.35

1.35

Success of Redesign
* Thinner, lighter system

 Decrease heat loss and gain
* Decrease potential for condensation in the air space

1.05
0.90 e 5 V. 0.90

0.75 -

0.60 (
0.45 |

0.30

0.15 - ; VA 0.15

0.00 | L ‘ ‘ 0.00

Brick Cavity Wall (Winter)




Presentation Outline Conclusions

T Structural Depth Enclosure Breadths
. « Two floor systems examined  EIFS Wall system designed
—  Two-Way PT Flat Plate slab deemed best  New design compared with original Brick Cavity Walll
EXisting Structure : . . .
alternative to original design system
Thesis Goal « Eliminate camber * More Iinsulating, less heat loss/gain
SRS * Minimize floor-to-floor heights « Better for moisture control

« Satisfy deflection requirements for cantilever
e Column Investigations
 Change size of 14 x 72 columns
« Remove Row B columns
« Original column layout is best

Structural Depth

Enclosure Breadth

Conclusion
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